This article examines the law governing bioprospecting in the high seas and subsequent use of biological material. Seen in relation to the on-going debate on a new legal regime for marine areas beyond national jurisdiction, the authors explore the degree to which existing rights and obligations under the law of the sea and patent law could coincide with one of the objectives of the Convention on Biological Diversity, namely that of promoting benefit sharing. The activity of bioprospecting is examined in light of the different freedoms of the high seas, making the point that different interpretations give different indications of existing provisions on benefit sharing. In particular, the regime for marine scientific research under the law of the sea exemplifies different ways for sharing benefits, all of which run up against implementation challenges when seen in relation to rights awarded by patents to inventions resulting from bioprospecting.
Introduction
The main international treaty governing activities in the marine areas beyond national jurisdiction is the United Nations Convention on the Law of the Sea (UNCLOS).
1 Since its adoption in 1982, the repertoire of activities has grown. One such activity is bioprospecting, which according to the United Nations General Secretary, can be described as "the search for biological compounds of actual or potential value to various applications, in particular commercial applications". 2 At the same time, UNCLOS and other conventions have far from eliminated threats to the marine environment in areas beyond national jurisdiction, leading some to the conclusion that additional legal commitments are necessary to fill the gaps of
UNCLOS. This debate has inter alia been held in the Ad-Hoc Open-ended Informal Working
Group to study issues relating to the conservation and sustainable use of the marine biodiversity beyond areas of national jurisdiction. 3 One of the many difficult questions addressed in the discussions is whether or not to include provisions on benefit sharing in a potential future framework, drawing inspiration from the Convention on Biological Diversity (CBD), 4 in which one of three objectives is "the fair and equitable sharing of benefits arising 3 occluded the question of the legal status of MGR in the high seas. 12 While few, if any commentators, would claim that bioprospecting is an unlawful use of the high seas, 13 less work has been done on the terms under which bioprospecting in the high seas actually proceeds. In this article, we therefore explore various legal grounds for considering bioprospecting as a lawful activity in the high seas, in order to identify current benefit sharing obligations and how these relate to intellectual property rights [IPR] when they lead to patented inventions. Hopefully, these findings may contribute to the on-going debate on marine genetic resources in ABNJ, and suggest how benefit sharing in the future could be conceived as similar or different from what UNCLOS stipulates today.
In order to do this, we will first briefly discuss the methodological question of whether the emphasis in the legal interpretation should be placed on a resource or an activity.
Subsequently, we will discuss how the activity of bioprospecting can be viewed from the vantage point of two regulated freedoms of the high seas, namely fishing and marine scientific research, having regard to the fact that bioprospecting may lead to patented inventions. Finally, for the event that neither of these existing regimes can be applied, we will discuss the legal implications of considering bioprospecting as a currently unregulated activity. 4
Alternative approaches to considering the law as it stands
When we seek to establish the law that applies to bioprospecting in the high seas, we can choose to emphasise the resources used or the activity itself. 14 The former is similar in approach to what is often done in the debate on MGR in the Area and the continental shelf, and how the CBD regulates access and benefit sharing [ABS] and "genetic resources".
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UNCLOS uses the term "living resources" which, as pointed out by Lawson, appears to "probably include anything that is living and might be taxonomically classified." 16 The
Convention is silent regarding the legal status of the living resources in the ABNJ, unlike its stance on mineral resources as "common heritage of mankind". 17 Today, biological resources of the ocean are usually considered common pool resources, 18 and entitlement to this material may follow from harvest. The legislative emphasis is essentially on the protection of living resources, albeit primarily as obligations following from undertaking an activity. Applicable environmental standards are found in both Part XII and Section 2 of Part VII. The collection of MGR in the high seas is subject inter alia to the general obligations on states to "protect 14 Admittedly, the law of the sea does not distinguish activity from resource: just as provisions on fishing cannot be completely separated from the regulation of fish as a natural resource and vice versa, the law applicable to bioprospecting as an activity must also be seen in relation to the law applicable to the resources used. Given the limited emphasis on resource regulation of the high seas in UNCLOS, other than in relation to fishing, it would arguably be more fruitful to examine the question of the law applicable to bioprospecting from an activity perspective. The approach harmonises better with how high seas governance is structured in UNCLOS, with the freedoms of the high seas set out in Article 87 and different rights and obligations deriving from these.
In the following, we discuss different freedoms of the high seas explicitly recognised in UNCLOS, and ask first whether bioprospecting can be subsumed under fishing. 27 suggesting that the ordinary meaning of the terms "fishing" and "bioprospecting" differ.
That said, the objectives pursued by both activities share common traits, chief among them being the use of living resources for predominately commercial purposes. As pointed out by Scovazzi, the aim of fishing is to catch "large quantities of a given living resource to 24 and stipulates that the right to engage in high seas fishing is subject to the "treaty obligations"
of the states whose nationals engage in such fishing. These treaty obligations will evidently vary from one flag state to another. There may also be regional or species-specific agreements that address conservation or attempt to prevent the over-exploitation of fish stocks. 31 We are not aware of any fisheries agreement that addresses the question of bioprospecting, which might suggest that the usually quite different ecological impact of the 
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30 UNCLOS, Article 87(1)(e). 31 On some of these agreements, see Churchill and Lowe (n 29), at 296-323. 8 two activities call for different regulatory approaches.
These variations with regard to objective, method and impact would appear to preclude any transposition of the freedom of fishing to bioprospecting without straining the concepts beyond their usual limits. And while it is impossible to say with any certainty whether analogies from fishing could be marshalled to establish bioprospecting as a freedom of the high seas, the reasons for not doing so would appear to be the most compelling. In the following, we ask whether bioprospecting has more in common with scientific research than with fishing.
Freedom of the high seas: Marine scientific research
Scientific research, marine scientific research and bioprospecting "Scientific research" is also designated a freedom of the high seas under Article 87. 32 It is not defined in UNCLOS, which is also the case for a closely related term, namely marine scientific research [MSR] . 33 An ordinary understanding of the term research could be that of a "systematic investigation into and study of materials and sources in order to establish facts and reach new conclusions". 34 Moreover, research could be said to be scientific when it is "based on or characterized by methods and principles of science". 35 9 scarcely refers to "scientific research" 36 without the adjective "marine", MSR is quite extensively regulated in Part XIII entitled "Marine Scientific Research". The enjoyment of the freedom of scientific research as set forth in Article 87 is "subject to Parts VI and XIII", attesting to the close relationship between scientific research and MSR. 37 As noted by Wegelein, scientific research can generally be regarded as "marine" when directly concerned with the marine environment.
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As the term is generally understood, MSR comprises research in a wide range of disciplines. 39 The question is whether MSR also includes bioprospecting. This requires a brief look of the legislative history.
A strong contributing factor to the lack of definition of MSR was the disagreement among parties as to the necessity of distinguishing between fundamental, pure or basic scientific research, on the one side, and commercially oriented or applied research, on the other. 40 This disagreement persists today among parties. 41 with "a view to pure scientific research into the physical or biological characteristics of the continental shelf". 44 The question of a possible distinction between fundamental and applied sciences arose again in the lead up to and during the Third Conference on the Law of the Sea.
Perceptions of MSR were greatly affected by expanding coastal state jurisdiction, increased awareness of the value of marine science and the new notion of the seabed beyond national jurisdiction as the "common heritage of mankind". 45 The difficulties parties to had in agreeing upon a definition illustrate that the understanding of the term can vary both according to the perceptions of the different states and to the jurisdictional zones.
Two main positions can be discerned. The first is that MSR includes commercially oriented research such as bioprospecting. The second is that research for commercial purposes is seen as resource exploitation rather than MSR. There are compelling arguments for both positions.
A convincing argument in support of the position that commercially oriented research in the high seas is indeed MSR is the wording chosen in Article 87 and Part XIII. States did not expressly submit to MSR in the high seas as excluding commercially oriented research.
This argument goes both ways, though, as states did not either expressly consent to an inclusion of commercially oriented research as MSR. Nevertheless, the important point to make here is that a distinction between fundamental and applied research was proposed and 11 rejected. The only explicit regulation of the purpose of MSR applicable to the high seas is that it shall be conducted "exclusively for peaceful purposes". 46 In the absence of a codified distinction between pure and applied sciences for MSR in the high seas, it is the ordinary meaning of the term MSR that parties have to fall back on. As seen above, MSR can be said to be a systematic investigation related to the marine environment based on methods and principles of science. There is no similar common meaning to the term bioprospecting, as several conceptions are in circulation. Indeed, drawing a line between bioprospecting and MSR is difficult from a practical point of view. First, bioprospecting clearly has methodological elements of scientific research, such as the systematic search or sampling of marine resources based on methods of science. Secondly, the persons and equipment used may also be same for the two activities, e.g. in taxonomical studies and bioprospecting cruises. A bioprospector can therefore just as easily be a marine scientist in the traditional sense of the word, as a commercial entity, or a combination of these. Perceptions on whether a cruise has scientific or commercial objectives may also vary according to different participants and funding partners. Third, a research expedition initially considered a purely academic undertaking might develop into a commercial enterprise upon discovery of a commercially interesting compound. Furthermore, it may be argued that a commercial objective for an expedition does not eliminate a simultaneous objective to increase human knowledge of the oceans. This difficult distinction has given rise to substantial debate and scholarly literature. Interpreting this view, a line could theoretically be drawn at some point after the end of a
cruise. Yet, if the concern were to establish the rights and obligations of bioprospectors while at sea, the distinction would have to be drawn at an earlier stage. Generally, attempts at such earlier distinction are drawn the on the basis of the intent of researchers. 54 Applying a characteristic such as intent that is typical of natural persons to legal persons can be problematic. 55 In this context, it could mean establishing the presence of a commercial intent of a consortium or institution, although different teams or individuals within the larger cruise staff or administration may have different intents and objectives for the cruise. Where there is a difference of intent, it would be necessary to determine whose intent shall prevail. 14 not an easy task. Despite criticism, a distinction based on intent has gained some traction.
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For the case that bioprospecting is covered by the MSR regime, a further question is what this would entail in relation to the conditions applicable to bioprospecting in practice.
UNCLOS establishes both general principles and concrete rights and obligations for MSR.
We will in the following analysis look at the relationship between bioprospecting as a predominately commercial activity, which may result in patents, and some of these UNCLOS rights and obligations. This is of particular interest for the discussions on the how commercial research relates to the inclusion of benefit sharing in a future legal regime for ABNJ, for which some are calling.
Bioprospecting as MSR: Patenting bio-inventions
The publication of research results is a deeply rooted scientific tradition and is reflected in UNCLOS Article 244 as an obligation to "publish and disseminate information and knowledge" that results from MSR. When bioprospecting leads to a new commercial application, exclusive intellectual property rights are often established to protect the invention, and it is therefore important to examine how these rights coincide with the obligation to "publish and disseminate" knowledge derived from MSR. There are three reasons to do so given the context of the current inquiry. First, clarifying the obligation would offer a partial answer to the question of which obligations fall upon bioprospecting if considered as a form of MSR. Second, this obligation may provide arguments when considering bioprospecting as a form of MSR. Last, the sharing of knowledge may constitute a form of benefit sharing, 57 an important perspective to bear in mind in the debate on the role of benefit sharing in the realm of the law of the sea.
Patents are the most relevant form of IPR with regard to bioprospecting. A patent 56 Broggiato (n 13), at p. 37.
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provides the holder with an exclusive right to an invention for a limited period of time. The TRIPS Agreement 58 requires members to make patents available for "products and processes, in all fields of technology" meeting three basic requirements: The invention must be deemed "new", "involve an inventive step" and be "capable of industrial application". 59 The overarching rule in patent law provides that inventions, not discoveries, are eligible for patenting. Differentiating between these concepts can be hard in the case of biotechnological inventions. There is no universal definition of what is considered an invention, but it can be considered as a new product or process with no previous existence. 60 All the same, many substances that have been isolated from naturally occurring substances found in nature are being patented, often without undergoing substantial changes. falling upon private subjects, the result would be that only a proportion of the total sum of marine research would be made public, which seems to run counter to the objective of the provision, namely to ensure the general dissemination of MSR. Another possible interpretation is that Article 244 obliges or at the very least encourages states to "actively promote" the dissemination of knowledge from MSR irrespective of whether it is the state itself or its nationals that hold the title to the research results.
Where bioprospecting has led to a patented invention, publication may encounter further issues. The patent system balances the exclusivity conferred by a patent claim with publication. This is often referred to as the quid pro quo of patent law, 67 65 Salpin and Germani (n 47), at p. 22. See also Gorina-Ysern (n 64), at p. 396-399. 66 Salpin and Germani argue that the obligation to publish is more likely to be complied with when the research is publicly funded, see Salpin and Germani (n 47), at p. 22. 
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form of a disclosure of the invention. 68 The justification for requiring patent holders to disclose the invention can be explained by the blocking effect on other inventions: it notifies third parties of the invention and its scope, and explains the application of the invention.
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The TRIPS Agreement Article 29(1) requires that parties make applicants disclose inventions "in a manner sufficiently clear and complete for the invention to be carried out by a person skilled in the art." 70 A question that can be raised is whether written disclosures of inventions arising from bioprospecting in the high seas do in fact satisfy the requirements of UNCLOS Article 244 to make such knowledge available through appropriate channels.
Considering a few general features of patent disclosure is informative. First, the inventions are publicly disclosed and are likely to contain descriptions at a very high technical level and sometimes formulated by patent lawyers. The UNCLOS requirement is not detailed with regard to how the research must be presented. Probably, one may not read into Article 244 a requirement to make this information comprehensible to persons other than those skilled in the art. Second, the general disclosure is likely to omit references to where the biological material originated, unless domestic regulation requires this. This is the controversial question of disclosure of origin, which has arisen as a result of CBD obligations. Although certain domestic IPR statutes require disclosure of origin, support is far from universal and no proposals to amend the TRIPS Agreement have so far been 68 The issue of disclosure of an invention must not be mistaken for the controversial question of disclosure of the origin of biological material or traditional knowledge. These are separate concepts, which bear similar denominations.
69 See Westerlund (n 60), at p. 77-79. Publication is not the only issue that merits a discussion of the interfaces between the MSR regime and patents arising from bioprospecting. In the following, we will discuss patents viewed as claims to the marine resources.
75 But see UNCLOS, Article 143(3)(c), stating that in the case of MSR in the Area, dissemination of research results and analysis shall be made "when available".
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MSR as a basis for patent claims
Pursuant to Article 241, marine scientific research activities "shall not constitute the legal basis for any claim to any part of the marine environment or its resources." 76 For the case in which bioprospecting is considered to be MSR, the question is whether this provision prevents states and their nationals from seeking or granting patents based on inventions derived from high seas biological material. As will be shown, this is a controversial question.
The term "any claim" is broad. A claim can mean a "demand for a remedy or assertion of a right". 77 The inclusion of the word "any" would suggest that a broad meaning is intended, and that both public and private claims are comprised therein. A patent claim is a legal proprietary title whose validity is sanctioned by a public authority and is enforceable in relation to other natural and legal persons. 78 A patent claim, according to the ordinary meaning of the term, would constitute a claim.
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The term "marine environment" is equally broad. names. This argument is based on a presumption that IPR is the main, or even the only, incentive to conduct MSR. This cannot be entirely true, considering the value of the "study"
of the marine environment recognised in UNCLOS 84 and the many expeditions undertaken to further human understanding of the oceans and marine life. 
